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Report of two in situ reconstructions with a
saphenous spiral vein graft of Coxiella burnetii-
infected aneurysms of the abdominal aorta
Priscilla D. M. Aerts, MD,a Moniek van Zitteren, MD, MSc,a Marjo E. E. Van Kasteren, MD, PhD,b
Anton G. M. Buiting, MD, PhD,c Jan M. M. Heyligers, MD, PhD,a and
Patrick W. H. E. Vriens, MD, PhD,a Tilburg, The Netherlands
Coxiella burnetii is a rare cause of vascular infections. Yet, Q fever is endemic in the southern part of The Netherlands.
This report describes two patients – from the southern part of The Netherlands – with infected aneurysms of the
abdominal aorta caused by Coxiella burnetii. Both patients underwent surgical debridement, in situ reconstruction with
a great saphenous vein spiral graft, and a transmesenteric omentumplasty. One patient fully recovered, while the other
died due to ischemic complications. A multidisciplinary work-up approach to treat infected abdominal aneurysms is
proposed, including adequate surgical treatment and long-term antibiotic administration. (J Vasc Surg 2013;57:234-7.)
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iCoxiella burnetii is a highly infectious intracellular ba-
cillus that causes Q fever. Unlike Staphylococcus aureus,
Salmonella and Streptococcus species,1,2 C. burnetii is a rare
cause of vascular infections. Acute Q fever can present with
malaise, fever, atypical pneumonia, and hepatitis.3,4 How-
ever, 60% of all cases are asymptomatic, and 1% to 2% will
develop chronic Q fever that may lead to endocarditis
(78%), vascular infections (9%), chronic granulomatous
hepatitis, or chronic infections after pregnancy (5%).4,5
Aortic aneurysms and vascular prostheses are prone to
infection with C. burnetii and can lead to life-threatening
conditions (mortality, 25%).3,6 Despite increasing aware-
ness of chronic Q fever, many cases remain undetected.7 C.
burnetii has become a more common pathogen in the
southern part of The Netherlands in general.5 Therefore,
screening for chronic Q fever in patients with aortic aneu-
rysms or vascular prostheses within endemic areas is advised
to monitor patients’ vascular status (ie, signs of vascular
infections) and treat C. burnetii-positive patients with ad-
equate antibiotics to prevent future vascular complications.
Wever et al found serologic evidence for chronic Q fever in
4 of 52 screened patients.6
Treatment of chronic Q fever includes antibiotic ther-
apy – doxycycline and hydrochloroquine – for at least 18
months.3,6,8 Infected aneurysms require aggressive de-
bridement, and challenging reconstructive surgery with a
transmesenteric omentumplasty is mandatory. Surgical re-
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234air can be performed with extra-anatomic bypasses, in situ
econstruction with cryopreserved arterial homografts
CAH), antibiotic-coated prosthetic grafts or beads, or
utologous veins.9,10 Using the femoral vein might lead to
imb comorbidity and raise size mismatch issues.11 Spiral
ein reconstruction overcomes those problems because the
piral vein diameter can be adjusted according to the diam-
ter of the abdominal aorta. We have suggested using the
reat saphenous vein (GSV) as a spiral graft to reconstruct
he aorta,12 which has not been described for C. burnetii-
nfected aneurysms.
We present two patients with C. burnetii-infected an-
urysms of the abdominal aorta. The GSV was used as a
piral vein conduit for aortic reconstruction, and long-term
ntibiotic administration was initiated. Those cases have
ot been previously described in van Zitteren et al.12
ASE 1
The follow-up ultrasound of an 82-year-old male, for an
bdominal aortic aneurysm, revealed two periaortic fluid collec-
ions. A computed tomography (CT) scan confirmed these find-
ngs and showed increase of the aneurysm diameter (49 mm vs 40
m 1 year previously; Fig 1, A). The patient reported malaise for
everal months. No abnormalities were found at clinical examina-
ion. Initial laboratory findings showed a hemoglobin level of 8.4
mol/L (range, 7.5-10.0 mmol/L), white blood cell count of
.4  109/L (range, 4.0-10.0  109/L), C-reactive protein 10
g/L (10 mg/L), and erythrocyte sedimentation rate of 26
m/hr (range, 0-17 mm/hr). Blood polymerase chain reaction
PCR) for C. burnetii was positive. Complement-binding reaction
CBR) IgG phase I titer against C. burnetii was 1:320, and the
gM index was 2.086. Doxycycline and hydrochloroquine were
tarted. A fludeoxyglucose (18F) positron emission tomography
FDG-PET) scan showed increased peri-aortic FDG uptake, and
CR for C. burnetii was positive on a CT-guided fine-needle
spiration (FNA). CT-guided FNA of peri-aortic fluid collections
s proven to be a safe and useful tool after carefully assessing the
deal patient position and biopsy site13 and is used to confirm
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Volume 57, Number 1 Aerts et al 235diagnosis of infection, determine the causing pathogen, and adjust
antibiotics.12 No complications occurred during the FNA proce-
dure. Open surgery with spiral vein reconstruction was performed
(see Surgical Procedure section). Doxycycline and hydrochloro-
quine were continued postoperatively for 18 months. The patient
stayed in the intensive care unit 2 days postoperatively. He was
discharged in good condition 12 days later. Nineteen months
postsurgery, the reconstruction is still patent.
CASE 2
A 77-year-old male was referred because of intermittent clau-
dication. Periodic ultrasound revealed increase of his pre-existing
abdominal aortic aneurysm (44 mm in 2009 vs 60 mm in 2010).
Clinical examination showed an abdominal pulsatile mass and no
pulsations of the left femoral artery. Laboratory findings showed a
hemoglobin level of 9.2 mmol/L, a white blood cell count of
5.3  109/L, C-reactive protein 12 mg/L, and erythrocyte sedi-
mentation rate 22 mm/hr. Blood PCR forC. burnetiiwas positive,
as was CT-guided FNA. In blood CBR, IgG phase I titers against
C. burnetii were 1:640 and the IgM index was 0.319. Doxycy-
cline and hydrochloroquine were started. Duplex ultrasound re-
vealed several significant stenoses in both iliac arteries and occlu-
sion of the superficial femoral arteries. A CT scan showed an
increase of the aneurysm diameter (72 mm) and destruction of
several lumbar vertebrae, suggestive for imminent rupture of an
infected aneurysm (Fig 1, B). A positive FDG-PET scan and
CT-guided FNA confirmed diagnosis of an infected aneurysm.
Open surgery with spiral vein reconstruction was performed. Post-
operatively, the patient became hypotensive in the intensive care
unit and developed metabolic acidosis, renal dysfunction, and
ischemia of the left leg. Relaparotomy revealed an ischemic colon.
Treatment was stopped, considering the patients’ condition. He
died several hours later.
SURGICAL PROCEDURE
The surgical procedure has been previously described
Fig 1. Preoperative computed tomography (CT) scans
with periaortic collections suggestive for infection (Case
infiltration into the vertebral body suggestive for imminein full detail by van Zitteren et al.12 Preoperative duplex axaminations were performed to evaluate the suitability of
he GSV for spiral vein reconstruction by measuring the
iameters and length. The formula 2r was used to calcu-
ate the total length of GSV that is needed to construct a
uitably fitting vein graft. The GSV was harvested (range,
0-45 minutes), cut open longitudinally, and tightly placed
n a 15-mm-diameter tube to construct a spiral graft using
ontinuous sutures (6.0 Vascufil [Covidien, Mansfield,
ass]; range, 90-120 minutes).12,14 The vein was not
evalved because it was constructed into a spiral vein.
aparotomy was performed simultaneously where intrave-
ous heparin (range, 2500-5000 units) was given before
lamping of the aorta. The infected aneurysm was removed,
ollowed by extensive debridement (range, 30-240 minutes).
n both cases, the aneurysm sac contained several abscesses
nd necrotic tissue (Fig 2, A and B). Vertebral destructions
ere seen in the second case (Fig 3, A). PCR for C. burnetii
as positive on vascular tissue. A standard inlay technique of
he spiral vein conduit was used for aortic reconstruction
Fig 3, B), and the neoaorta was covered with a trans
esenteric omentumplasty (range, 20-30 minutes).12 Per-
perative blood loss was 2500 mL versus 2000 mL (Case 1
s Case 2), and duration of the surgical procedure was 330
inutes versus 461 minutes (Case 1 vs Case 2).
OLLOW-UP PROCEDURE
For Case 1, outpatient clinic visits were scheduled 1
eek and 3 and 6 months after discharge and were ex-
ended to annual visits unless more frequent visits were
ecessary.12 The patient underwent clinical examinations,
aboratory assessments, and contrast-enhanced CT scans to
onitor graft patency.12
ISCUSSION
Most cases of chronic Q fever have been described in
ountries where acute Q fever is well recognized.7 Brouqui
th aneurysms. A, Shows the abdominal aortic aneurysm
, Shows the extensive periaortic collections and massive
pture (Case 2).of bo
1). Bnd colleagues reported 108 cases of chronic Q fever in
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January 2013236 Aerts et alFrance between 1982 and 1989, while only 234 cases were
reported until then.7 This is probably explained by the
Fig 2. Cranial view of infected aneurysms. Overview of the two
infected aneurysms caused by C. burnetii. Abscesses and necrotic
spots are visible on top of the aneurysm walls and massive infiltra-
tion at surrounding tissues. A, Case 1. B, Case 2.
Fig 3. Vertebral lesions and spiral vein graft in situ. A, Shows
extensive vertebral body lesions. The dorsal side of the aneurysm
wall has vanished due to infection (Case 2). B, Shows reconstruc-
tion of the abdominal aorta using a spiral vein graft, surrounded by
a massive infiltrated aneurysm sac (Case 1). Extensive debridement
was performed before and right after revascularization.active search for chronic Q fever, performed by the French Wational Reference Center for Rickettsioses, rather than an
ncrease in incidence.7,15 Nonetheless, chronic Q fever is an
ncreasing problem, especially in endemic parts of The
etherlands.6
Recognition of Q fever in patients with abdominal
neurysms is essential. A general multidisciplinary work-up
s advised for infected aneurysms.12 This includes (1) mea-
uring infection parameters, blood cultures, IgM and IgG
hase I and II titers against C. burnetii, and blood PCR for
. burnetii, (2) CT scan to assess signs of infection, (3)
DG-PET scan to confirm diagnosis, (4) CT-guided FNA,
5) duplex ultrasound of the GSV, and (6) open recon-
tructive surgery with autologous veins.12 Intraoperatively,
cquired tissues are cultured. Broad-spectrum antibiotics
hould be administered upon any suspicion for vascular
nfections. The combination of doxycycline and hydroxy-
hloroquine or a combination of a quinolone and rifampi-
in are preferred for C. burnetii infections and should be
ontinued for at least 18 months postoperatively until IgG
hase I titers drop one-quarter of baseline and no signs of
nfection are present.3,6,8 Follow-up is mandatory and in-
ludes clinical examinations, serologic testing, and con-
rast-enhanced CT scans to assess graft patency, signs of
nfection, and exclude spiral vein dilatation.12
Given the prior successful experience with spiral vein
econstruction in five patients without any complications,12
atient 2 was the first patient who died shortly after this
rocedure. We believe that this patient died because of
schemic complications resulting from a lack of perfusion
ombined with severe generalized atherosclerosis.
Aneurysms infected by C. burnetii have been reported
n the literature.3,4,15,16 To our knowledge, no cases have
een described that underwent reconstructive surgery of
he abdominal aorta by GSV spiral grafts.
No solid appropriateness criteria for treatment of vas-
ular infections currently exist. While preliminary results of
piral vein reconstruction using the GSV for infected aortic
neurysms or prosthesis seem promising, it remains chal-
enging to carefully select patients who will benefit from
his type of surgery. Autogenous reconstruction is benefi-
ial due to lower rates of reinfection and the GSV is
referred because of less lower limb complications as com-
ared with the use of the femoral vein. We hope to further
xtend our experience with spiral vein reconstructions in
rder to define specified criteria to appropriately assign
atients suitable for this type of surgery. Until then, patient
election for the appropriate type of vascular reconstruction
emains a challenging critical decision, weighing former
xperiences with several available vascular reconstruction
echniques.
ONCLUSIONS
Vascular infections by C. burnetii are life-threatening
onditions, and screening patients with aortic aneurysms
nd prosthetic grafts is strongly advised in endemic areas.
econstructive surgery, in combination with adequate an-
ibiotic treatment and extensive follow-up are mandatory.
hile the proposed work-up has proven to be useful in one
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Volume 57, Number 1 Aerts et al 237patient, the other died of common complications in vascu-
lar surgery. Therefore, we believe that patient selection is
important and that solid appropriateness criteria should be
developed for the treatment of infected aneurysms and
vascular prostheses. Since our hospital is situated in a Q
fever endemic area, we expect to extend our experience in
the future.
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